In this study, the field performance of two coverall designs used by pesticide applicators was determined. Two coverall types were selected based on data from previously conducted comfort testing under field conditions in southern Europe. Dermal exposure was measured during 22 applications conducted with 11 operators using similar hand-held spray guns in greenhouse pepper crops in the Ierapetra region of Crete, Greece. One of the coverall designs studied was made from a cotton/polyester material treated with a water-repellent Resist SpillsÒ finish, which was compared in the field study to a coverall of similar design, but using a woven, untreated cotton material. An in-house analytical method was developed and validated for determining residues of the active substance (a.s.) malathion on the dosimeters. The derived levels of dermal exposure were used as a measure of the protection provided by the two types of coveralls. In addition, by comparing the total amount of the a.s. recovered from outer and inner dosimeters (potential dermal exposure 5 238.8 mg kg 21 a.s. for the cotton coverall and 160.44 mg kg 21 a.s. for the Resist Spills coverall), a value could be determined for the degree of coverall penetration. The mean penetration (milligrams per kilogram a.s.) of the outer coveralls, calculated as a percentage of the total contamination, was 0.4% for the water-repellent coverall and 2.3% for the cotton coverall. The mean recovery from the laboratory and field-fortified samples was >91 and 74%, respectively and used as the main criterion for quality control of the analytical data. Under the field trial conditions evaluated, both the coverall designs gave better protection than the default values used in the most relevant predictive exposure model. Therefore, they could be considered as appropriate tools of personal protection when both comfort and field performance is taken into account under the specific application scenario.
INTRODUCTION
The use of personal protective equipment (PPE) in agricultural activities is very often dependent on thermophysiological and ergonomic criteria. These characteristics become more important for warmer climates, such as in the southern European countries. At the moment, Germany is the only Member State having an agricultural standard for protective clothing, i.e. the Guideline DIN 32781 (Deutsches Institut für Normung, 2005) . All other European Union member states have no specific requirements for agriculture, where the same protection standards that apply to workers in the chemical industry are required. Consequently, workers tend to suffer with the additional heat stress by wearing impermeable PPE or do not use any PPE. The German national standard for protective suits against pesticides (DIN 32781) states that garments for general use with pesticides should not have a water vapour resistance (Ret) .20 m 2 Pa W À1 . At an ambient temperature of 25°C, the maximum working period for work tasks of medium physiological strain (150 W m À2 ) is 205 min. No figures are quoted for working periods in temperatures .25°C.
Furthermore, most plant protection product registrations have based the exposure and risk assessments on operators wearing cotton coveralls. Quantitative data on the effectiveness of protective clothing have been previously reported (Vreede et al., 1998; Berger Preiss et al., 2005; Edwards et al., 2007) . However, studies investigating the reduction of uptake by protective clothing differ substantially in design, sample size, and results (i.e. reduction of penetration). Derivation of single-layer clothing penetration factors from the pesticide handlers' exposure database has been also reported in literature (Driver et al., 2007) .
The objective of the study was to evaluate the field performance of two types of coverall under typical conditions encountered in Greek greenhouses. Data from this study provide information which can be used in the development of effective and comfortable type of coveralls for the operators working under the southern European agricultural conditions. In addition, the data provide information for the discussion relating to the development of a standard specially designed for use in agriculture.
MATERIALS AND METHODS
In the present study, the operator exposure measurement was based on the whole-body dosimetry method (WHO, 1982; Chester, 1993) which is documented in the Organization for Economic Cooperation and Development guidance document (OCDE/ GD (97)148, 1997).
Coveralls
Laboratory testing of several types of fabrics was carried out with the Pipette Test (ISO 22608, 2004) . Materials tested were cotton absorbent, 287 g m
À2
; cotton absorbent, 255 g m À2 ; cotton-repellent finish (fluorochemical), 264 g m À2 ; and cotton/ polyester-repellent finish (Resist SpillsÒ finish), 200-220 g m À2 . Two of the four were selected for testing in the field for comfort under real conditions. The testing was performed in greenhouses with mature pepper crops (1.5-1.8 m high) in Ierapetra, Crete, considered to be one of the hottest regions in Europe, following typical local practices.
Both coverall designs selected were two piece (jacket and trousers) and made of woven, permeable fabrics. Laboratory studies were also done to determine comfort (e.g. breathability and heat transfer). The coveralls had no pockets or hood and had a covered front zip closure with wrist openings having an adjustable Velcro tape. Before application, both types of coveralls had been prewashed in a home washing machine at 60°C without detergent.
Coverall Type A was made of a cotton/polyester 50/50, 215 g m À2 , twill woven, Resist SpillsÒ-repellent finish (brand name of Nano-Tex), and penetration rate after 15 launderings was 2.4% with ISO 22608 (2004) .
Coverall Type B was made of cotton, 287 g m À2 , twill woven, and penetration rate after five launderings was 18.7% with ISO 22608 (2004) .
The clothing used as the inner dosimeters was made of 100% cotton.
Study area and crop conditions
The study was conducted in the Ierapetra region of Crete, Greece, with pesticide applications in selected pepper-growing greenhouses representative of the region. Greenhouse designs included both modern (made with glass and a steel frame) and a more traditional style with polyethylene and wooden frames. However, in all cases, the crop was fully grown pepper of similar height, foliage thickness, and planting plan. The pepper crop was selected for the specific trials as a high-exposure scenario for the operator exposure based on evidence from previous greenhouse trials performed in Spain in the European Crop Protection Association (ECPA) Operator Exposure Monitoring programme 2000 Plant protection product applied
The insecticide DipamalÒ 50EC [containing malathion at a nominal concentration of 500 g active substance (a.s.) l À1 and actual concentration of 500.05 g a.s. l À1 according to the product certification] was used as a representative product for all replicates according to the recommended dose rate on the label.
Reference item
The reference item malathion, 97.3% pure, was purchased from Sigma-Aldrich and used as analytical standard for the method validation.
Sampling method
For the monitoring of the actual dermal exposure, the inner dosimeters worn beneath the protective coverall were analysed for residues of the malathion. The inner cotton dosimeters consisted of a long-sleeved shirt and long johns, with residues on the upper (shirt) and lower body parts (long johns) measured separately. The wrist parts from the shirt were also measured separately to identify potential contamination caused by ingress of malathion through the wrist area as being distinct from the penetration of the coverall itself. The wrist section consisted of the last 6-8 cm of each sleeve ($130 cm 2 ). No measurements were performed for dermal exposure of hands, face and neck, or for inhalation exposure.
The amount of the a.s. retained on the outer coverall was also determined.
Operators
A total of 11 male operators with adequate experience in spraying pesticides were selected. Two of 574 K. Machera et al. these operators carried out application of DipamalÒ 50EC on pepper while using the Type A coverall only as outer protection. Two other operators were monitored under similar application conditions while using only the Type B coverall. Six operators carried out a set of two applications (one per coverall type) on the same day under similar conditions and could be therefore grouped as pairs for comparative purposes statistically. One operator conducted six applications (three per coverall type) but none of these applications involved using both coverall types on the same day. In total, 22 applications were monitored, equivalent to 11 replicates per coverall type, all considered as independent replicates. All operators were given the study details, procedures, safety precautions, and their obligations throughout the monitoring phase, and signed a consent form to express their willingness to participate in the study. Full operator details are given in Table 1 .
Test area
Each field site included the following areas:
Mixing/loading area: Located in a partitioned area of the greenhouse or separate building where a member of the project team carried out the mixing/ loading procedure to monitor the volumes of water and malathion formulation measured out, and the total volume of the spray liquid prepared and applied in each trial. Exposure assessments during mixing and loading were beyond the remit of the study. Spraying area: Sections of up to two greenhouses were used for application, which were selected by the Hellenic Crop Protection Association. Operator preparation site: Located either in an isolated storage place near to the greenhouse or inside in a non-cropped area of a greenhouse separated from both mixing/loading and spraying areas. Sample fortification area: The fortification was conducted in an area isolated from the mixing/loading, spray, and worker preparation areas.
Application technique and equipment
The operators used a hand-held application technique for high crops with a spray gun connected via a hose to the pump and spray tank (barrel), as shown in figure 1. The operators were instructed to follow their normal spraying practice, which involved walking up and down each inter-row, spraying one side at a time, while walking either backwards or forwards.
This was representative of the conditions and techniques used to apply plant protection products to pepper crops in the region. For all studies, the spray pressure was set at 25 bars using the manometer on Dermal exposure of pesticide applicators 575 the pump, with the flow rate determined by measuring the output from the nozzle in a 30-s period.
Description of monitored tasks
The duration of each application was targeted to be $1 h, an application period typical of the region to treat an area of 0.25 ha. To account for variations in the treatment rate, the application period was extended where possible to allow the 0.25 ha to be treated. In some of the smaller greenhouses, the treatment time was ,1 h. Occasionally, the operator carried out separate applications, one with each coverall type, so that comparable application conditions were used. In such cases, the operator was asked to shower between operations to avoid any crosscontamination.
Details of the treated areas, the respective duration of each application, and summaries of operational rates are given in Table 2 . Test site environmental parameters, i.e. air temperature and relative humidity, were recorded regularly during the monitoring period using hand-held instruments for each test site.
Preparation and application of spray mixture
The pesticide was applied at the label recommended concentration of 0.2% (200 ml DipamalÒ 50EC per 100 l water, to give a target spray concentration of 1000 lg ml À1 of malathion). The target dose rate of the product was 3.0 l ha À1 and the target application volume of the spray liquid was 1500 l ha
À1
. The volume of the spray liquid to be prepared to treat the greenhouse area was determined by the operator (or supervisor). The amount of formulation required was calculated by one of the scientific team, who added the malathion formulation, using a measuring cylinder, into the water in the partially full spray tank. The spray tank was then topped up with water to the predetermined level to reach the target concentration of 0.2% DipamalÒ 50EC. The water was obtained from a local source at each site. The applications were made in accordance with the label requirements for growth stage and harvest interval for the crop.
Individual study personnel were assigned to monitor each operator during the whole application task, recording observations that may account for variations in exposure levels. During the application, all operators managed the hose positioning between rows and at the ends in the alleys.
Exposure monitoring tasks
Study personnel, located in the worker preparation area, unpacked dosimeters and media and helped the operator to dress, ensuring correct location of all items, including protective gloves and masks.
Field dosimeters
Prior to commencement of the study, each operator was dressed in the inner and outer dosimeters, which were worn during the whole monitoring period. The length of the outer clothing legs was adjusted, if needed, to avoid contact with the soil.
The operators wore Wellington boots, with the lower legs of the cotton inner dosimeter worn inside. The outer protective coveralls were worn outside the boots. Chemical-resistant gloves were worn and the cuffs of the gloves were worn inside the sleeves of the coverall. Gloves were not used as dosimeters but only as personal protection. The operators also wore disposable respirators and baseball caps or similar.
Handling of dosimeters
After completion of the application, the operator returned to the worker preparation area. Observations were made as to the state of dosimeters following removal. The non-monitored dosimeters were removed first carefully. The operators then stepped onto the worker preparation area, where the outer coverall was removed with the aid of study personnel. Operators donned clean latex gloves before removing the inner dosimeters, also with help from the study personnel, to avoid any cross-contamination.
The cuffs of the arms were cut off inner dosimeters and wrapped separately for analysis. All field personnel involved in the handling of dosimeters wore latex rubber gloves for these procedures, which were changed when handling the inner dosimeters or whenever any contamination was suspected.
Each section of dosimeter was wrapped in aluminium foil and placed in a labelled plastic bag. The bags were stored in a cool and shaded place and then transferred to the deep freezer within a couple of hours.
Fortification of dosimetry media in the field
As a quality control measure, and for stability and recovery of malathion, a piece (30 Â 30 cm 2 ) of each Dermal exposure of pesticide applicators matrix type was fortified, using a micropipette, in triplicate on each day in the field with 100 and 400 ll of the tank sample (nominal concentration 1000 lg ml À1 ) for the inner dosimeter and 400 and 800 ll for the outer dosimeter. The tank sample was taken from the nozzle $15 min after the beginning of the application. Field blank samples of each matrix were also prepared in triplicate. All fortified and field blank samples were left exposed to similar ambient conditions encountered by the operators for the duration of the application period, covered by outer dosimeter material, avoiding contact between the two. In addition, 1-ml aliquots of the spray liquid were transferred into volumetric flasks with the same micropipette used to fortify the matrix samples. This allowed the concentration of malathion in the spray liquid to be determined and also a direct comparison with the field-fortified samples.
Specimen handling
Individually, bagged samples were transferred to a deep freezer, located in storage close to the application area, within a couple of hours for all applicators after the termination of each application. Samples were transported from Crete to the analytical laboratory in Athens in freezer boxes (one box per replicate) filled with sufficient dry ice (.70% of the sample volume), then upon arrival transferred to the deep freezers. The total storage period of the operator and the field-spiked samples was 8-81 days at approximately À20°C prior to extraction.
Analytical method
The analytical method for the determination of malathion residues on outer (Resist SpillsÒ finish and cotton) and inner (cotton) dosimeters was developed and validated in the laboratory prior to commencing the field studies. The method involved a Thermo Finnigan Trace gas chromatograph (GC) with a nitrogen phosphorous-specific detector (NPD). The method was found to be satisfactory for all criteria of the validation procedure (detector response linearity r 2 . 0.999) and recovery values for each analytical batch at 70-110% with a maximum residual standard deviation of 20%. Malathion residues were extracted from the different types of dosimeters with hexane (1.5 l for inner coveralls, 2.5 l for outer coveralls, and 0.2 l for inner wrist parts). Malathion concentrations in extracts were adjusted to be in the linearity range of the detector either by further dilution with solvent (hexane) or by concentration (rotary evaporator). An aliquot of the extract was then transferred to a 5-ml volumetric flask where the internal standard (i.s.) (triphenyl phosphate) had been added. Aliquots of the flask solution were filtered with a syringe microfilter (Acrodisk, polytetrafluoroethylene 0.45 lm) prior to analysis with GC-NPD. The oven temperature programme was 60°C (hold 1 min), to 280°C (at 35°C min À1 ), and 5 min at 280°C isothermal. The retention time for malathion was 7.99 min and for the i.s., triphenyl phosphate, 10.69 min.
Calculation method
The calibration curve y 5 a Â c þ b from malathion analytical standard solutions was used for the quantitative determination of contamination levels in the dosimeters. The calibration curve was plotted using least square regression technique on 15 points-corresponding to five concentration levels (from 0.01 to 0.05 lg ml À1 , three replicates per level). Thus, the calculation of the residues in the operators' samples was based on the following equation system:
where, c 5 malathion concentration in diluted sample (GC vial) in lg ml
À1
y 5 sample (malathion) peak area/i.s. peak area a 5 slope of the linearity graph b 5 intercept of the linearity graph
The malathion residue in micrograms for the extracted specimen is then calculated as follows: Ve 5 extraction volume in ml Va 5 aliquot of Ve taken for dilution or concentration in ml Vf 5 final solution volume after dilution or concentration in ml
Example of calculation for D: when the specimen extraction volume is 1500 ml and a 4-ml aliquot is diluted with solvent to 10 ml final volume for GC injection, then D 5 1500 Â 10/4 5 3750.
Limit of quantification
The limit of quantification (LOQ) corresponds to the lowest fortification level for malathion in each matrix, expressed as micrograms of compound per sample. The LOQ for outer and inner dosimeters was determined during method validation and was 1 lg per specimen (specimen area of 900 cm 2 ). The LOQ values are much higher than the LOQ a values which represent the analytical method's quantification limit calculated as 3LOD which is the average response of the inner matrix blanks plus three times their standard 578 K. Machera et al.
deviation (CITAC/EURACHEM, 2002
). The LOQ a was determined to be 0.014 lg ml
À1
.
Field trial observations
It was noted that all operators were experienced in spray application and appeared to follow good application practice. Observations such as walking direction during spraying, incidental contaminations, and events, such as breaks for equipment repairs, spray liquid sampling, and data for environmental conditions, were recorded in the Field Notebook. Operators coded with the suffix A wore the Resist SpillsÒ finish coverall, while those coded with B wore the 100% cotton coverall.
Calculation of coverall penetration
For each operator, the percentage coverall penetration was calculated as the percentage of the total dosimeter contamination found on the inner dosimeter. Total a:s: on inner dosimeter Total a:s on outer and inner dosimeter Â 100: Table 1 indicate that 11 different operators participated in the study. The summary of the application details in Table 2 shows that most of the applications lasted for $1 h, while both the A3 and the B5 applications were intentionally extended to 139 min. The variations in the total volume sprayed, sprayed area, and spray volume applied per unit area are also included. Such variations are known to influence the operator exposure levels. However, there are many more factors which can influence the exposure levels, such as operator's experience and spraying technique. The amount of the a.s. detected on the inner dosimeter is a representation of the dermal exposure levels (excluding hands, head, and face and neck areas). The amount of the a.s. detected on the outer coverall plus the amount on the inner dosimeter is the total potential dermal exposure (PDE). However, there may be an underestimation of PDE with the water-repellent Resist SpillsÒ finish fabric, where occasional run-off from the fabric may occur, although this was not observed in the field. The PDE measurement is expected to be more accurate in the case of hydrophilic fabrics such as the white cotton (Type B) coverall.
RESULTS

Details of the operators shown in
The mass of a.s. residues quantified on outer and inner dosimeters are given in Tables 3 and 4 and are not corrected for recovery. Validation data for the analytical method confirmed malathion stability on sample matrices when frozen, which was supported by the recovery data for the field-fortified samples, also shown in Tables 3 and 4. Residues of malathion extracted from the operator dosimeters and field fortification samples were quantified using a calibration curve prepared by diluting malathion in a solvent extract from the inner dosimeter matrix to account for any potential matrix effects. For the same reason, the i.s. technique was used.
Quality control samples
The recovery rate from field-fortified samples ranged from 74 to 89% and the coefficient of variation from 4.2 to 6.2. Thus, the recovery from the laboratory and from the field-fortified samples was well above the cut off value of 70% for acceptance of the 
Operators samples
The inner dosimeter residues (dermal exposure) versus sum of inner and outer dosimeter residues (PDE) is used as a measure of the coverall performance by calculating the percentage penetration of the outer dosimeter (coverall being evaluated).
The inner dosimeter contamination levels expressed as milligrams of a.s. per hour, milligrams per kilogram a.s. applied, and millilitres of spray liquid per hour of application are shown in Tables  5 and 6 for all operators, wearing the Resist SpillsÒ finish-treated or the plain cotton coverall as outer protection, respectively. These data indicate the lowest dermal exposure values with the Resist SpillsÒ finish-treated protective coverall. Data shown in Table 7 indicate a reduced exposure when the operator was walking backwards rather than forwards to spray. Although there are too few data points to show a statistical difference, this trend was also reported in the literature, with a reduction in exposure by a factor of 20 when walking backwards (Bjugstadt and Torgrimsen, 1996) . However, it should be mentioned that only one operator followed the backward application technique in the present study; he had a low body mass index and was observed to be one of the most careful workers. The data presented in Table 7 show the arithmetic and geometric mean values of inner and total (sum of inner and outer) exposure for both coverall types, together with the arithmetic mean value for percentage penetration. The penetration of the Resist SpillsÒ finish coverall, based on the above-mentioned approach, is estimated to be 0.70% of the total exposure. The respective value for the cotton coverall is estimated at 2.59%. When the exposure is expressed as milligrams per kilogram a.s. applied (the kilograms of a.s. applied for each operator derives from the litres of tank mix solution sprayed multiplied by the concentration of this solution in kilograms per litre), the respective penetration values are slightly lower, i.e. 0.64% for the Resist SpillsÒ finish-treated and 2.26% for the plain cotton coverall. These slight differences in the penetration are explained by the variations in the actual concentration levels of the spray liquid in comparison to the target concentration (Table 2) .
Due to the repellent properties of the Resist SpillsÒ finish fabric, it is anticipated that the amounts of the a.s. that reached this type of coverall may have been greater than the measured values. Since the application conditions were intentionally kept as similar as possible between the matched pairs of operators when the two types of coveralls were tested, the amount of the a.s. that reached the outer Resist SpillsÒ finish coverall is assumed to be better represented by the amounts detected on/in matched pair of the outer cotton coverall. With this assumption, the penetration of the Resist SpillsÒ finish coverall is estimated to be 0.41-0.42% under the tested application conditions. These figures are $5.5 times lower than the respective ones for the cotton coverall although the Resist SpillsÒ finish-treated fabric was much lighter (215 g m À2 ) than the respective cotton (287 g m À2 ). All the above results and observations indicate a better coverall performance for the Resist SpillsÒ finish-treated fabric.
DISCUSSION
The application conditions selected for the present study can be considered as a high-exposure scenario. Previous ECPA field studies for hand-held spraying had shown the highest operator exposure in greenhouses occurred in pepper crops planted in narrow rows (H. Felber, personal communication) . For this reason, this scenario was chosen for the coverall evaluation. The application technique in high crop with a hand-held spray gun connected via a hose to the pump and spray tank is representative of the region. The spray volume (959-2611 l ha À1 ) was at the upper end of the range used for greenhouse applications. During spraying, all operators walked forwards into the spray cloud, with the exception of only one operator who walked backwards. Operators often came into contact with the sprayed wet foliage.
Operator exposure levels are known to be very variable, with many contributing factors. This was borne out by the variation in PDE (inner and outer dosimeters) in this study, consistent with data published for greenhouses in southern Europe (Glass et al., 1999) . For operators walking forwards, the geometric means of the total exposure were 160.4 and 238.3 mg kg À1 a.s. applied for Resist SpillsÒ finish and cotton coveralls, respectively (Table 7) , corresponding to 45.5 and 66.1 ml h
À1
, respectively. The geometric mean of the inner exposure was for the Resist SpillsÒ finish 0.54 mg kg À1 a.s. and for the cotton coverall 1.8 mg kg À1 a.s. applied. For walking backwards, the geometric means for the PDE were considerably lower for both garment types. Although these data need to be treated with caution due to the low number of replicates, the values are consistent with data from previous studies for greenhouse tomato (Machera et al., 2003) .
The hypothesis that single-layer clothing penetration, expressed as a proportion of inner to outer contamination, increases with decreasing outer loading has been supported in literature (Driver et al., 2007) . The results of the present study concur with this observation in general; however, the results also indicate that penetration values can increase again once a threshold of external loading is reached. This could be attributed to the effect of saturation of the fabric of the outer coverall.
When considering the protection provided by the coverall types, the Resist SpillsÒ finish coverall (penetration 0.42%) provided approximately 5.5 times greater protection than the cotton coverall (penetration 2.26%), as shown in Table 7 .
The UK POEM (Martin, 1990 ) and the German (Lundehn et al., 1992) predictive models do not include the scenario for this type of greenhouse application. For regulatory purposes, the commonly accepted practice by some EU member states is to estimate exposure based on data for greenhouse applications from the 'Handheld sprayer: hydraulic From the comparison of the figures (geometric means) measured in the trials with those derived from the German model (Table 9) , the following observations can be made:
The total PDE of the unprotected rest of body per person was approximately two to three times higher in the field trials than that derived from the German model, although the values derived from the German model are not directly comparable to the field measurement values for the PDE since the operator in the German model is half protected (use of T-shirts and shorts).
Due to the high protection provided by the coveralls, the actual geometric mean of exposure per person is lower than that provided by the model by a factor of 2-5, depending on the type of the coverall used. This conclusion is not affected by the aforementioned deviation of the approach used between the German model and the field trial procedures.
Although it is important to consider that the German model underestimates the total PDE measured in this study, it must also be noted that the actual dermal exposure estimated by the German model is greater than the measured values in this study. This can be attributed to the effective protection provided by both the Resist SpillsÒ finish and cotton coveralls, which provide a better level of protection than the default values in the German model.
Operator safety assessments in Greece for plant protection products consider a maximum coverall penetration of 5%, as in the German model. Data from the current study show both the Resist SpillsÒ finish-treated cotton/polyester coverall (0.46%) as well as the plain 100% cotton coverall (2.26%) to give greater protection than this. However, the Considering an application dose of 1.5 kg a.s. ha À1 and a work rate of 0.25 ha.
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shorter application periods common in Greece are likely to have a beneficial influence on the performance of protective coveralls made from cotton, as the material is less likely to be saturated during shorter working periods. Consequently, even in cases where PDE may exceed levels estimated by the German model, the operator could still be adequately protected when personal protection with good performance is used. This reinforces the need for the development of comfortable and effective coveralls that are acceptable to the operators, and as such are more likely to be worn during handling of plant protection products.
This work has only addressed the performance of protective coveralls under field conditions and has not investigated the whole scenario of donning and doffing of coveralls. The ease with which coveralls can be put on and removed will determine the extent to which any cross-contamination may occur. Crosscontamination events during the removal of contaminated coveralls can be important in certain circumstances (Glass et al., 2005) ; however, such events could be minimized by cleaning the gloves before disrobing and following correct procedures.
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